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INTRODUCTION
In recent years historians have begun attacking the problem of the development of science in colonial societies. It is clear from studies of American colonial science and, to a lesser extent, from those on Canadian science, that the evolution diverges from the path of that in the metropolitan country. Science does not pick, up in colonial states where it leaves off in the mother country, but must pass through a series of stages to emerge as a fully-mature national science, i.e. a science with a community and a set of priorities that is distinguishable from that of other nations. The two North American societies -the United States and Canada -have similar scientific histories, in that they passed through similar stages of growth. Nevertheless, significant differences such as relative populations, sizes of industrial bases, and cultural outlook of the respective societies, led to differences in the science of the two nations today. These histories have much in common because both countries had to break colonial bonds -political, economic, psychological -to mature.
As such, both societies are classic examples of straightforward colonialism: the metropolitan nation, Britain, not only peopled the two colonies but, for an extended period, retained hold on the political and economic lives of the colonies. That the United States broke this bond quickly and decisively while Canada slipped these bonds more gradually changes their respective chronological passages through the stages, yet both countries, while 'Americanizing' their scientific cultures, carried on British traditions and outlooks in no small way since the majority population was British. Other European minorities, such as the Germans, Dutch or Swedes, were generally assimilated into the Anglo-American or AngloCanadian cultures.
If the story were this simple, then the historian would only face issues of stages of growth and try to identify the factors that led to the changes. We could construct models of how British, science was transferred to the colonies and what became of it in a colonial context. If, by British science, we mean science practiced by the English, lowland Scots and
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Anglo-Irish, and if the colonial context is limited to English-speaking North Americans, then our problem may be attacked in a direct manner. There are, however, two sub stantial groups that do not fit the model and cannot be ig nored: * these groups were the native Irish, some six mil lion strong before the Famine, and the French Canadians, numbering some 800,000 by 1851. The burgeoning growth of science and technology during the 19th century seems to have largely passed these two groups by. A list of 19th-century native Irish and French-Canadian scientists is em barrassingly small, yet these two social entities were in tegral parts of the United Kingdom and Canada, respective ly, both of which fully embraced science and technology.
It is evident that a simple model of colonial science is inadequate. Let us note, though, that there is another form of colonialism that has been called 'internal colon ialism' by some sociologists. In this form, the colonizing metropolis controls an indigenous society different from its own. This is effected by placing colonists in the colonized country. It is they who control the native pop ulation for the metropolis. This, then, is a two-tiered colonialism because the colonists themselves are set in a colonial role vis-à-vis the metropolis. Two examples of this are found in the situations of Ireland and Frenchspeaking Canada. In the former instance, the native Irish population -often termed Celtic although they were, in fact, already racially mixed -lost its political indepen dence to England in the middle ages but was not brought under full control until the reign of Henry VIII. His heirs began the sporadic policy of planting English and Scottish settlers a century later. The native population, Roman Catholic in religion, Irish-speaking and culturally distinctive, was effectively disenfranchised during the rise of parliamentary power. London established control over Irish internal affairs, through local government fully in the hands of the families of settlers (the so-called Anglo-Irish) who were Protestant, English-speaking, and more prosperous by far than the native population. This group managed to gain a parliament of its own in Dublin and a considerable degree of autonomy late in the 18th cen tury, but the Act of Union of 1800 put an end to the move ment by transferring control to the Parliament of Westmin ster. Irish nationalism of the 19th century, culminating in the establishment of the Irish Free State in 1921, was, significantly, led chiefly by Anglo-Irish nationalists, not native Irish. Of course, the Anglo-Irish saw themselves as native Irish as opposed to the English, but that they were quite distinct from the indigenous population there can be no doubt. Catholic Emancipation in 1829 and nation alist movements did not lead to a Catholic ascendancy for many years, so firmly did the Anglo-Irish minority grip the levers of power.
The other example, rich in parallels, is that of French Canada, Here again was an already-established society, although in this case one that was colonial in the simpler sense, with an indigenous population possessed of its own language, culture and Roman Catholic religion. The British won Canada through invasion and the Treaty of Paris; they had conquered Ireland through the private enterprise of Anglo-Norman barons. The facts differ but not the ensuing processes. In New France the British moved in not only with a colonial administration but also with immigrants from the metropolis and the American colonies. This new group, never as large as the native francophone population, effectively controlled the country for London. This control was both economic and political. One might expect that the evolution of nationalism in Ireland and in what became Québec would follow similar paths since both were internally colonized. There were, however, some important differences in the situations of the two colonies, differences that meant that the colonized groups would develop at different rates. One fundamental difference was the British policy to allow French Canadians more political activity and not to suppress the Roman Catholic Church. This was an anomaly in the British Empire but a political necessity in the face of growing American discontent that led to Revolution.
Another fundamental difference was the fate of the original inhabitants f language. In Canada, the British immigrants made only weak and occasional attempts to assimilate the French-speaking population in Québec, and the maintenance of the French language became an article of faith, a part of nationalism. In Ireland, the loss of the Irish language, effected by the educational system, meant that the maintenance of cultural individuality rested upon other characteristics and came to be associated with the Church, family life and general culture (especially literature and music).
A description of science in Ireland and in French Canada during the 19th century would likewise show differences, but more striking are the similarities. To simplify the comparison I will restrict the study in Canada to the area now encompassed by the Province of Québec. The area which we are concerned with became a distinct political unit with the Canada Act of 1791, which created the Province of Lower Canada, so styled until Confederation in 1867. Although the French-speaking population outnumbered the Englishspeaking by ten to one in Lower Canada, the anglophone group retained significant control despite the allowance of the older French land tenure forms, laws, customs and education. 2 Within that culture there was no strong tradition of science. The few interested in the flora, fauna and natural productions of the country were almost all French officers, government officials and missionaries. Its greatest contribution from the public's point of view was its annual agricultural shows. In Canada, there was no equivalent of the RDS, although the Canadian Institute (1849) in Toronto made claims to being national in outlook.
On a more particular level were local societies catering to general interest such as the Literary and Historical Soci ety of Quebec, Montreal Natural History Society, Natural History Society of New Brunswick, Nova Scotian Institute of Science, etc. in Canada or the Belfast Natural History Society, Cork Institution, etc. in Ireland. Alongside these were societies restricted by subject matter rather than locality, e.g. Entomological Society of Ontario, Royal Geological Society of Ireland, etc. At the bottom were the strictly local groups such as Mechanics■ Institutes, literary societies, and science clubs in universities.
The histories of local societies and of those with national pretensions are so stereotyped for the 19th century that one can virtually predict their life cycles given a few facts. Most of these groups formed around a kernel of local amateurs, typically professional men, and if the locale had a university or academy, professors would play leading roles and stimulate flagging interests. The socie ties usually had brave beginnings with a plethora of of fices , complicated constitutions, andoverly-optimistic programmesr Initial response was encouraging "in^most cases-r'iSut there can be no doubt that the majorit}T"&f membears of such organizations joined for social reasons rather i3ian from any true dedication to science. There must hàVe been literally hundreds of such groups in the last century, many with plans for mineralogical cabinets, herbaria, mur seums, instrument collections and botanical gardens, yet/ the vast majority of them disappeared after a short life time. Since the kernels of such societies were so small, the removal or death of one or two key members, j>r^light e^TOnojgdc or social changes in the neighbpurhotfd could be sufficient^tO^Bnd-the oxisten-ee^-crf^sùch organizations. ..■-'"""" / Undoubtedly, one essential factor was 'population. If a given locale had too few educated çeqple^^^jad-no institu tional focus, such as a university, tokensure a steady sup ply of committed members, no local society could prosper for long. Three Irish examples show how these demands must be met. The RDS, Royal Cork Institution, and Belfast Natural History Society were all local in terms of member ship, and all survived for considerable periods (the first and last are still active). All three were in the three great Irish cities: in 1861, Dublin, Cork and Belfast had populations of 255,000; 80,000; and 120,000 respectively. Only one other Irish town, Waterford, surpassed 20,000. It To know that so many, who are toiling in various ways, during the busy hours of the forenoon, may in the evening participate in pleasures, the same in kind, but different in degree, with those which the most eminent in mental achievements enjoy, is a most gratifying reflection.
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By mid-century, about one third of Belfast's population was Roman Catholic and most of it working class. The membership rolls make it clear thatfew-^tnoIic~~£ffish of any class belonged to the Societyf^The most importanfcv^ink between the Society and the .public, and a stimulant to^public imagination for science/^was the museum, begun in 1830. But again there were restrictions: subscribers for/the building fund were those\riac^cau-ld purchase share^^at£7 apiece, and only they had free afrgesrr tn If he rwirte"ctions. The public had to pay 1 s., which was out of the question for working class families. In the 11840s, the Society decided to throw the museum open on Easter for the public at the rate of 2 d. for adults and 1 d. for children. A great success, this was repeated since the working class had come out in great numbers 'without the property sustaining the most trifling in jury .'H This was too little to stimulate Catholic interest in science, and by the end of the century, the Society was still a Protestant preserve.
Scientific societies were, for the most part, urban phenom ena with Dublin and Belfast supporting the majority of such institutions. While one might expect a significant difference in the cultivation of science in the more indus trialized Ulster, compared with the other provinces, the actual distribution of organizations tended to follow that of active Protestant urban minorities (for example, in 1849 only two of the nine Irish Mechanics 1 Institutes were in Ulster). This suggests the social element of scientific in stitutions was as important as the purely intellectual ele ment.
In Canada, a similar phenomenon could be seen, although the French Canadians as a social group were more advanced than the Irish in self-awareness. Nonetheless, when scientific activity did appear, it was initiated by the British popu lation. In Québec, the Literary and Historical Society was founded in 1824 by the Governor-General, Lord Dalhousie.12 Despite its name, it was at first most active in science and included a few francophones drawn from government and the professions. These few were interested in the sciences but left the production of science to anglophone members, chiefly military officers and local professionals. The interest in science peaked before the Rebellion of 1837, and even then the societal lines were drawn through the formation of a rival society, the Société pour l'encouragement des sciences et des arts au Canada, formed in 1827 by liberal francophones and sympa thetic anglophones. In addition, libraries were opened with scientific collections, public lectures in science were initiated, and government expeditions recruited local participants. But the societal division underscored by the Rebellion spelled the end of the LHSQ as a bicultural society with significant scientific activity. In Montréal, we find the Natural History Society, analagous to its Belfast namesake. Even by the late 1880s, the pool of potential members was still very small.
THE FAILURE OF SCIENTIFIC EDUCATION
A second area of comparison is that of the role of science in higher education. As students of 19th-century education know, science was an essential part of the liberal arts curriculum, but the level at which most of it was taught was elementary. Few institutions offered advanced work, research, or higher degrees in science, nor in applied science when it entered the curriculum during the second half of the century. Science below the university level was minimal and usually restricted to natural history, mathematics and, perhaps, some chemistry. Before the advent of widespread higher education in science, scientists were largely self-taught in their disciplines. Only during the second half of the century did the university emerge as a primary route to the profession of science. In both Ireland and Québec we find relatively mature educational systems which produced scientists, but mostly for the minority, dominant groups.
Irish education was entirely in the hands of the AngloIrish ascendancy at the beginning of the century and consisted of a network of state-supported schools whose admitted goal was to anglicize and convert the Irish people. The joint thrusts of Anglo-Irish liberalism and Roman Catholic reaction to existing education brought into being, in 1831, the National System of Education. In theory, the schools -publicly supported -were to be nondenominational, but the language of instruction was English.
In practice, individual schools tended to be run by Catholics or Protestants depending upon th.e makeup of the local population. In terms of anglicizing the population, the national system was an outstanding success: by the end of the century, Irish had virtually ceased to exist as a spoken language. Science and mathematics formed a part of the curriculum and national school manuals were of high calibre, often being adopted in England and Canada. Until midcentury, however, there was only one centre of higher learning for the eight million Irish -the University of Dublin which consisted only of Trinity College, an Anglican foundation. Trinity was the hub of Irish science: its list of science professors and graduates reads like a Who That Lloyd should have thought that 16% of the students ought to be at least elevated to about one third of the total when the country was 78% Catholic is not surprising. We would not expect the Roman Catholic contingent at Trinity -only 8% in 1866-67 -to be large, but in the Queen's Colleges, he found that the average Catholic attendance from 1862-71 was about 25%. x of seeking those occupations. Once re strict ion"s~-were~*Tî~fted/^^^ï«s3^S«*-*«part from a few notable examples, little enthusiasm amongst the better-educated or upwardly-mobile to pursue such careers. Furthermore, the children of these two groups were actively discouraged from entering Protestant universities. Both societies were es sentially rural so that, to attain respectability and a higher social station, the youth of the country chose the liberal professions. These positions were not sinecures, the poverty of young doctors or lawyers being a familiar story. The Church in both societies bid for the best of the youth. Statistics bear out that the liberal profes sions -especially medicine and law -were far more popu lar than science or engineering. At the Université Laval, the arts faculty failed to attract anyone, but law and medi cine boomed: from 1853 to 1899, the university graduated 968 men with either a licenciate or doctorate in medicine, and 156 licenciâtes in law, in sum more than 1000 profes sionals compared with no science graduates.28 i n addition to these, a smaller number graduated from McGill. In Ireland, too, the liberal professions and Church were the route to respectability. The census of 1864 showed that, of 6482 members of the liberal professions in Ireland, 2219 were Roman Catholic, more than one-third of the total, which may be compared with the 18% attendance at universities by Catholics. 29 
CONCLUSIONS
On a higher level, a corporate sense of the importance of science and the advantages of a scientific career could be entertained by only a section of society attuned to the pro gressive outlook of Victorian England, i.e. favourable to industrialization, secularization, expanded educational op portunities, etc. This was to be a stumbling block for the internally-colonized peoples. English Canadians and AngloIrishmen could and did adopt these liberal values, but their opposite numbers in the professions were attracted to a truncated form of liberal thought, one that often had its outlet in nationalist movements. These movements naturally employed those occupations of use to it such as journalism, the arts, and law. Science and engineering were of no con ceivable use. Not all nationalist movements were liberal: in Québec, the Société de St-Jean-Baptiste could not be confused with the Institut canadien, nor could the conserva tive nationalism of Archbishop MacHale in Ireland be con fused with the radical nationalism of Young Ireland. But to press for industrialization and its concomitant, science, was unthinkable for conservative groups and rare for liberal ones. importance of industry. Perhaps the ultimate example amongst the Irish Catholics was Sir Robert Kane, presi dent of Queen*s College, Cork, longtime director of the Museum of Trish Industry, and author of an influential book on Trish industry.
